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2. Improving the accuracy of dynamic parameters of a lathe machine of a relocatable spindle unit

Pedepar:

1. luceprauisg HanpasjieHa Ha MigBULIEHHS [TapaMEeTPiB AMHAMIYHOI TOYHOCTI BEPCTATiB TOKAPHOI IPyNu i3
nepemillyBaHUM MINHAHIENbHUM By37I0M. Ha OCHOBHI aHasi3y JliTepaTypHUX IpKepes chOpMYIbOBAHO OCHOBHUM
HaIpPsIMOK JOCJiKeHb. PO3IJIsIHYTO KOHCTPYKTUBHI 0COGJIMBOCTI NUHAEIbHUX BY3J1iB Ta BUBHAYEHO iX OCHOBHI
napaMeTpH, L0 BIJIMBAIOTh HA TOYHICTh. BU3HaveHi cTaTuyHi Ta AMHAMI4HI XapaKTepUCTUKM KOHTAaKTHUX 3'€IHaHb
Ta XapaKTEePUCTUKU TOYHOCTi OOGEPTaHHS WINUHIIENbHUX BY3JIiB. JI0CIiIpKEeHO poboUi IPOLEeCH y BEPCTATaX.
[IpoBeeHO TEOPETHYHI Ta €KCIIEPUMEHTAJIbHI JOCIiIKEHHSI IPOCTOPOBUX HECTAL[iIOHAPHUX CTOXACTUYHUX CUJI
pizaHHs. 37ilicCHEHO TEOPETUYHI Ta eKCIIepUMEHTAaJIbHI JOCTiIKeHHS JePOpMaTUBHOCTIIIMHAEIbHUX BY3J1iB IIif
Iiel0 CTOXaCTUYHUX CUJI pidaHH4. [IpoBeeHi JOCiI)KeHHs TOYHOCTI IMO3MLII0BaHHS [T€PEMIIILYBAHOTO 10 ABOM
KOOpAMHATaM LWIMHEJIbHOTO By3Jla TOKAPHOTO BepCTaTa. BUKOpHUCTaHO MaTeMaTUYHI MOJIeJli €eHEPreTUYHUX

IIPOLIECiB /1711 BCTAHOBJIEHHSI OCHOBHUX ITapaMeTPiB BUXOy WIIMHES B 03ULio. [locmimkeHo cneuudivHi



IVHaMI4Hi [poLecy BepcTaTa 3 IepeMilllyBaHUM LINMHAEIbHUM By3JIOM. [Ipoliecy noB'sa3aHi i3 BUHMKHEHHAM
ripOCKOIiYHUX MOMEHTIB 3HaYHOI iHTEHCUBHOCT] I[IPU IIONIEPEYHO-KyTOBUX KOJIMBAHHSIX OOEPTOBOIO MIIHUHTEJIS.
[TokazaHo, 110 HAasIBHICTb FPOCKOIMIYHMUX MOMEHTIB IPUBOLUTD [10 MOSIBY [1aPDAaMETPUYHUX aBTOKOJIUBAHb B
IVHaMIi4YHi CUCTEMI BEpPCTaTa i3 NepeMilllyBaHUM MINUHAEIbHUM BY3JI0M. Lle NpUBOAUTE 4O 3HWKEHHSI TOYHOCTI Ta
BUHUKHEHHS PE30HAHCHUX KOJIMBAHb IIPY MIEBHUX YACTOTAX OOEPTAHHS MINUHAEJS. 3alIpOIIOHOBAHO 3aX01U 110
3HIDKEHHIO iIHTEHCUBHOCTI aBTOKOJIMBaHb, a BilIIOBIAHO i MiABUIIEHH]I AMHAMIYHOI TOYHOCTI BepcTata. Ha oCHOBI
Pe3yJbTaTiB JOCiIKeHb po3p00JieHi e(peKTUBHI KOHCTPYKIIii BEPCTaTiB TOKAPHOI IPYNHU i3 IepeMilllyBaHUM

MTNHOEJIbHUM BY3JIOM.

2. The dissertation aims at improving the accuracy of dynamic parameters a lathe machine of a relocatable spindle
unit. The main area of the research is formulated based on the analysis of the literature. Constructional features of
spindle units are considered and their basic parameters affecting the accuracy are determined. The static and
dynamic characteristics of contact connections and features of rotating precision of spindle units are defined. The
working processes of machines are studied. A theoretical and experimental study of spatial nonstationary
stochastic cutting forces are conducted. The theoretical and experimental study of deformation spindle units
under stochastic cutting forces are carried out. Studies of positioning accuracy of spindle unit of lathe machine
moved in two coordinates are conducted. The mathematical models of energy processes are used to estimate the
basic parameters of the spindle position output. Specific dynamic processes of machine with relocatable spindle
unit are studied. Processes are related to the emergence of gyroscopic moments of considerable intensity at the
cross-angular fluctuations of rotating spindle. It is shown that the presence of gyroscopic moments leads to the
appearance of parametric oscillations in dynamical system of machine with relocatable spindle unit. This leads to
lower accuracy and occurrence of resonant vibrations at certain frequencies of spindle rotation. The measures to
reduce the intensity of oscillations are proposed, and hence the increase of dynamic precision of lathe machine.
The effective design of lathe machine of relocatable spindle unit is developed based on the research results.
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